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ABSTRACT
Introduction Ethiopia successfully reduced mortality in 
children below 5 years of age during the past few decades, 
but the utilisation of child health services was still low. 
Optimising the Health Extension Programme was a 2- 
year intervention in 26 districts, focusing on community 
engagement, capacity strengthening of primary care 
workers and reinforcement of district accountability 
of child health services. We report the intervention’s 
effectiveness on care utilisation for common childhood 
illnesses.
Methods We included a representative sample of 5773 
households with 2874 under- five children at baseline 
(December 2016 to February 2017) and 10 788 households 
and 5639 under- five children at endline surveys 
(December 2018 to February 2019) in intervention and 
comparison areas. Health facilities were also included. We 
assessed the effect of the intervention using difference- in- 
differences analyses.
Results There were 31 intervention activities; many were 
one- off and implemented late. In eight districts, activities 
were interrupted for 4 months. Care- seeking for any 
illness in the 2 weeks before the survey for children aged 
2–59 months at baseline was 58% (95% CI 47 to 68) in 
intervention and 49% (95% CI 39 to 60) in comparison 
areas. At end- line it was 39% (95% CI 32 to 45) in 
intervention and 34% (95% CI 27 to 41) in comparison 
areas (difference- in- differences −4 percentage points, 
adjusted OR 0.49, 95% CI 0.12 to 1.95). The intervention 
neither had an effect on care- seeking among sick 
neonates, nor on household participation in community 
Strengths and limitations of this study
 ► We conducted a rigorous effectiveness evaluation 
of an intervention to increase the utilisation of ser-
vices for sick under- five children using baseline 
(December 2016 to February 2017) and endline 
(December 2018 to February 2019) surveys, in in-
tervention and comparison areas located in 56 dis-
tricts across four regions of Ethiopia.
 ► Data were triangulated with service utilisation re-
cords from health posts and health centres, which 
supported the household- level findings of no change 
in service utilisation as a result of the intervention.
 ► Although only few of the household characteristics 
differed between intervention and comparison areas 
over time and had only a marginal influence on the 
analyses, it is possible that unmeasured confound-
ers might contribute to the observed results.
 ► At baseline, the overall proportion of reported illness 
in the last 2 weeks was lower than anticipated, and 
this was higher at the endline indicating that the dif-
ference in the reported proportion of sick children 
could be due to differences in the interaction and the 
extent of the probing between data collectors and 
families when enquiring about childhood illnesses.
 ► Data collectors were blinded to the allocation, that 
is, whether the district where they collected data 
was an intervention or comparison area, indicating 
that any differential reporting of care utilisation be-
tween intervention and comparison areas is, there-
fore, unlikely.
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engagement forums, supportive supervision of primary care workers, nor 
on indicators of district accountability for child health services.
Conclusion We found no evidence to suggest that the intervention 
increased the utilisation of care for sick children. The lack of effect could 
partly be attributed to the short implementation period of a complex 
intervention and implementation interruption. Future funding schemes 
should take into consideration that complex interventions that include 
behaviour change may need an extended implementation period.
Trial registration number ISRCTN12040912.
INTRODUCTION
In the period 1990–2015, Ethiopia reduced under- five 
mortality by 67%.1 The Ethiopian Demographic and 
Health Surveys (DHS) showed infant mortality rates at 
77, 48 and 43 deaths per 1000 live births, in 2005, 2016 
and 2019 reports, respectively.2–4 Between 2005 and 2016, 
neonatal mortality decreased from 39 to 29 deaths per 
1000 live births, but in 2019 had stagnated at around 
30. Both health system expansion and socioeconomic 
improvements have contributed to the reductions in 
mortality.5
In 2003, the Ethiopian government launched the 
health extension programme to increase primary care 
services.1 Salaried female workers, known as health 
extension workers (HEWs), were trained to provide basic 
community- based services. Two HEWs at the health post 
serve a population of approximately 5000 people. Five 
health posts and their referral health centre and primary 
hospital comprise a primary healthcare unit. The health 
extension programme has 17 packages that fall under 
four broad areas: family health services, disease preven-
tion and control, hygiene and environmental sanitation 
and health education and communication.1 The HEWs 
are supported by the Women’s Development Army 
leaders, a network of volunteer women established in 
2011, who, along with other development goals, promote 
healthy practices in the community.6 7
In 2010, the integrated community case management 
(iCCM) strategy was launched, allowing HEWs to manage 
common childhood illnesses in children under 5 years of 
age, including pneumonia, malaria and diarrhoea.8 In 
2013, the community- based newborn care (CBNC) was 
integrated into the health extension programme.9 This 
initiative enabled HEWs to provide antibiotics for young 
infants with symptoms of possible serious bacterial infec-
tion when a referral was not possible.
Care- seeking for sick under- five children has remained 
low.10 In 2016, 46% of children with diarrhoeal diseases 
received oral rehydration therapy, and one- third of chil-
dren with suspected pneumonia were taken to an appro-
priate care provider.2
Several barriers to the utilisation of services for child-
hood illnesses have been identified. The perceived quality 
of services provided by the HEWs, financial constraints 
and preference for alternative care providers affected the 
utilisation of child health services.11–13 Service uptake was 
associated with maternal education levels, parents’ knowl-
edge of danger signs, the type of illness, local beliefs and 
the need for permission from family decision- makers to 
seek care.12 14–16 Health post closure, absence of HEWs, 
lack of essential drugs and supplies, distance and the 
quality of services also contributed to the low service 
utilisation.12 14 17 18 Insufficient supervision and lack of 
government accountability and ownership of child health 
services also constituted barriers.8
Based on a barriers- and- facilitators study, the Ethiopian 
Government initiated the Optimising the Health Exten-
sion Programme (OHEP) intervention.19 OHEP was 
based on the following hypotheses: community engage-
ment activities would enhance caregiver knowledge and 
household practices. Furthermore, capacity strength-
ening would improve the availability of quality services 
in the CBNC and iCCM programmes, and promotion of 
district- level ownership and accountability would inte-
grate these services into the district- level planning and 
budgeting. These different components together would 
hypothetically lead to increased utilisation of CBNC and 
iCCM services.
This study aimed to assess the extent to which the 
OHEP intervention increased care- seeking for children 
under the age of 5 years, by comparing changes over 
time in intervention and comparison areas. Secondary 
outcomes included treatment of sick children with diar-
rhoea, suspected pneumonia or neonatal sepsis.
METHODS
Study setting
The Ethiopian Government initiated the OHEP interven-
tion in 26 districts of Amhara, Southern Nation, Nation-
alities and Peoples, Oromia and Tigray regions with an 
approximate population of 3.5 million (figure 1). Inter-
vention districts were selected by the government of 
Ethiopia and implementing partners for having both a 
relatively low utilisation of primary child health services 
and the availability and ability of partners to support 
implementation. The implementers were four non- 
governmental organisations (PATH, UNICEF, Save the 
Children and Last 10 Kilometres/John Snow Inc.). The 
intervention started in 2016 and lasted for a duration 
of 2.5 years and had three components: 1) community 
engagement, 2) primary care level capacity building and 
3) ownership and accountability of child health services 
at the district level. The intervention activities under 
these components, along with the underlying assump-
tions, intermediate indicators and outcomes are detailed 
in table 1.
Study design
The protocol for the evaluation of the OHEP implemen-
tation has been published.20 This study was based on a 
plausibility design with 26 intervention and 26 compar-
ison districts (woredas) in four regions of Ethiopia. The 
baseline survey was conducted from December 2016 to 
February 2017 and the endline survey from December 
2018 to February 2019 (figure 1). The surveys were 
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conducted by the London School of Hygiene and Trop-
ical Medicine and Ethiopian Public Health Institute 
along with representatives from Gondar, Jimma, Mekelle 
and Hawassa Universities.
Sample
Intervention districts had a low coverage of maternal, 
newborn, and child health indicators. Comparison 
districts were selected by the Regional Health Bureaus 
to be similar to the size of the population, the burden 
of diseases, number of primary healthcare units, health 
service coverage, length of iCCM and CBNC service 
delivery and absence of partners implementing other 
demand generation activities.
We used a two- stage stratified cluster sampling to select 
a representative sample of households within interven-
tion and comparison areas. In the first stage, a list of all 
enumeration areas of the study districts was obtained 
based on the 2007 Ethiopian Housing and Population 
Census. Two hundred enumeration areas (clusters) were 
selected with probability proportional to the size of the 
district. Each cluster served as the primary sampling unit. 
Within clusters, households were selected by systematic 
random sampling. The Women’s Development Army 
leaders, HEWs, health posts, health centres with staff and 
woreda health offices serving the selected clusters were 
also surveyed.
The sample size was calculated to measure changes with 
adequate power in a fixed number of percentage points 
of key indicators between intervention and comparison 
areas at baseline and endline. Based on the Ethiopian 
DHS data, a cross- sectional survey of 3000 households 
in 100 intervention and 100 comparison clusters was 
expected to find 1747 children under the age of 5 years 
in each arm.21 A Tanzanian childhood study found that 
50% of under- fives had an illness in the 2 weeks before the 
survey.22 The current research assumed more conserva-
tively 30% of children 2–59 months to have had any illness 
during the 2 weeks before the interview. This sample size 
of 3000 households per group with 90% completeness 
and a design effect of 1.3 would give 80% power to detect 
differences of 10–20 percentage points across a range of 
child health indicators (5% significance level). The base-
line survey found fewer than the expected number of 
sick children in the 2 weeks before the survey. As a result, 
the household sample size for the endline survey was 
doubled. We used the baseline list of households to select 
66 households randomly in each enumeration area.
Measurements
For every selected household, we interviewed the 
household head, listed residents and collected socio-
demographic characteristics. The interviews included 
caregivers of children aged 2–59 months to assess their 
knowledge of childhood illnesses and care- seeking for 
sick under- five children in the 2 weeks before the survey. 
Furthermore, women of reproductive age (13–49 years) 
were interviewed to identify births in the 12 months 
before the survey, with additional questions on care- 
seeking for illness in the neonatal period. Up to three 
visits were made to each participant to ensure the study 
reached its target sample size.
Figure 1 Map of Ethiopia showing all regions (left) and the intervention and comparison districts within the four study regions 
(right).
4 Berhanu D, et al. BMJ Open 2020;10:e040868. doi:10.1136/bmjopen-2020-040868
Open access 
The health facility questionnaires assessed the infra-
structure, equipment, supplies and staff available on the 
day of the survey. Also, data were collected from facility 
registers on services provided to sick children at health 
posts and health centres in the 3 months preceding the 
survey. The health centre staff, HEWs and Women’s Devel-
opment Army leader modules covered their background, 
knowledge, training in the last 12 months, supervision in 
the previous 6 months and the services they provided in 
the last 3 months. Interviewers collected information at 
the district health office on demography and characteris-
tics that might affect services for under- five children.
The questions and content of each survey module 
were based on existing large- scale survey tools and the 
authors’ previous evaluation of the iCCM and CBNC 
programmes.22 23 All questionnaires were translated into 
three local languages (Amharic, Oromifa and Tigrigna), 
pretested and revised. Data collectors and supervisors 
were trained over 10 days, including field training before 
the start of data collection. They were not provided 
information on whether a district was an intervention or 
comparison area.
Data were collected on personal digital assistants 
(Companion Touch 8), and tablets (Toshiba and Hewlett 
Packard) programmed with CSPro 6.3 at baseline and 
CSPro 7.1 at the endline. Data collectors sent encrypted 
data from the field to the password- protected server at 
the Ethiopian Public Health Institute. Data managers 
conducted quality checks and feedback to field teams. 
Data were cleaned, checked for errors, including 
Table 1 Optimising the Health Extension Programme intervention implemented in 26 districts of Ethiopia, the assumptions 
and the expected intermediate indicators and outcomes
Assumptions
 ► Health managers and political leaders at all levels will be committed to supporting the intervention.
 ► Strong coordination and partnership among the stakeholders at all levels.
 ► Community influencers (religious and traditional leaders) will be change agents in promoting maternal, newborn and child 
health services.
 ► Public sector and supply chain partners will ensure drug and service availability.
Intervention
Community engagement Primary care level capacity building Ownership and accountability
 ► Health post open house
 ► Group discussions led by Women’s 
Development Army leaders
 ► Engaging schools
 ► Engaging religious and traditional 
leaders
 ► Engaging agricultural extension 
workers, to reach male partners
 ► Educational health films
 ► Radio spots
 ► Printed information and education 
communication materials
Women’s Development Army:
 ► Level one training
 ► Provision of job aids and tools
 ► Community- based data for decision- 
making training for Women’s 
Development Army leaders
Health extension workers:
 ► Gap- filling training and job aids
 ► Supportive supervision
 ► Performance review and clinical 
mentoring meetings
 ► Community- based data for decision- 
making training of trainers for health 
extension workers
 ► Advocacy for the integration of 
community- based newborn care 
and integrated community case 
management into planning, budgeting, 
management and information 
systems.
 ► District- level annual- based planning.
 ► Management standards for health 
post opening hours.
 ► Ambulance service for children’s 
referral.
 ► Engage kebele (subdistrict) command 
post in the efforts.
 ► Community forum.
 ► Establish community feedback 
mechanisms.
Intermediate indicators
Caregivers knowledge, practices and 
community participation on matters 
relating to child health
Facility readiness in terms of medicine, 
equipment and supplies as well as 
health worker training and supervision 
necessary to provide child health 
services
Planning and monitoring of child health 
services in the district health system 
(availability of ambulance, community- 
based newborn care and integrated 
community case management indicators 
and standardised operational hours for 
health posts).
Outcomes
1. Primary outcome
Service utilisation from an appropriate provider for sick children between the ages of 2 and 59 months.
2. Secondary outcomes
Appropriate treatment for diarrhoea and pneumonia.
Care- seeking for infants who were ill in the neonatal period.
Appropriate treatment for possible serious bacterial infection in the neonatal period.
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consistency and completeness. Since OHEP was a 
community and health system level intervention, a data 
monitoring committee was not deemed necessary.
Outcomes
The primary outcome was the proportion of children 
aged 2–59 months who were reported to have had any 
illness in the 2 weeks before the survey for whom advice 
or treatment was sought from an appropriate provider 
(health post, health centre, hospital and private clinic).
Secondary outcomes included: 1) the proportion of 
sick children aged 2–59 months who were reported to 
have received appropriate treatment for diarrhoea (oral 
rehydration solution (ORS) with or without zinc tablets) 
and possible pneumonia (antibiotics), 2) the proportion 
of infants born in the 12 months before the survey who 
were reported to have had any illness in the first 28 days 
of life for whom advice or treatment was sought from an 
appropriate provider and 3) the proportion of infants 
born in the 12 months before the survey who received 
adequate treatment for suspected neonatal sepsis (anti-
biotics). Since malaria was not a common illness in the 
study areas at the time of the surveys, the assessment of 
appropriate treatment for this illness was excluded. Addi-
tionally, the registers for children aged 0–59 days and 
2–59 months were reviewed to assess the median number 
of children seeking care at health centres and health 
posts in the 3 months before the surveys.
We also evaluated intermediate indicators that included, 
at the community level, the proportion of caregivers 
that knew signs of illness in children and the propor-
tion that cited appropriate action to be taken for a sick 
child under 5 years of age. We also assessed the propor-
tion of caregivers that reported receiving health messages 
on common childhood illnesses and those attending 
community meetings to discuss maternal, newborn and 
child health issues. At the health system level, we assessed 
the proportion of HEWs that had received training and 
the proportion that had attended performance review 
and clinical mentoring meetings. We also evaluated the 
proportion of health centres and health posts that had 
received supervision and the proportion that had the 
necessary equipment, supplies and drugs for the provi-
sion of child health services. District- level ownership and 
accountability for child health programmes were reflected 
in the proportion of districts that had iCCM and CBNC 
scorecards. These cards were programme management 
tools for setting targets and monitoring performance. 
Information was also collected on the average number of 
ambulances available in districts to transport sick under- 
five children and whether there were standardised hours 
of operation for health posts.
Analyses
Descriptive analysis of baseline and endline characteris-
tics in intervention and comparison areas was conducted 
at the household, caregiver, child, health facility and 
district levels. Categorical variables were summarised 
using percentages with 95% CIs. We used means, with 
SEs, or medians, with IQRs, to summarise continuous 
variables.
At the district level, the demographic and health system- 
level characteristics were examined. For households, the 
characteristics of mothers or caregivers of children aged 
2–59 months, and women who had a delivery in the 12 
months before the survey were assessed. Distribution of 
age, religion, education, self- reported distance to the 
nearest health post and socioeconomic status was anal-
ysed in intervention and comparison areas at baseline and 
endline surveys. Similar assessments were done for the 
distribution of age and sex among children 2–59 months 
of age and infants born during the 12 months before the 
survey. Household socioeconomic status was captured by 
asset ownership, access to utilities and household char-
acteristics. These were aggregated into a single wealth 
index score using principal component analysis.24 The 
household aggregated scores were grouped into wealth 
quintiles, where quintile 1 represented the poorest fifth 
of the households, and quintile 5 represented the least 
poor fifth. A linear or logistic regression model was fitted, 
depending on the variable type, to assess if there were 
any differences between intervention and comparison 
areas that changed over time. A variable was considered 
a potential confounder if the differences between inter-
vention and comparison areas showed a statistically signif-
icant (p<0.05) change over time.
Caregivers’ knowledge, practice and community 
participation relating to child health were assessed. 
Furthermore, the health system level factors associated 
with child health services, including training and super-
vision of health workers providing under- five services, 
and the observed availability of infrastructure, equip-
ment, supplies and drugs for the treatment of childhood 
illnesses at health posts and health centres were assessed.
Using data from facility registers, we also compared 
the median number of young infants and children 2–59 
months of age who received care in the 3 months before 
the survey in intervention and comparison areas at base-
line and endline. We analysed differences between inter-
vention and comparison areas over time using quantile 
regression analysis.
Difference- in- differences analyses were used to estimate 
the effect of the OHEP intervention on care- seeking for 
sick under- five children. Binary outcome indicators were 
used to capture whether a sick child had sought care or 
received treatment. The key independent variable for the 
outcomes of this study was whether the child lived in the 
OHEP intervention or comparison area. A model was then 
created that included an interaction term for the timing 
of the survey (baseline or endline) and the survey area 
(OHEP intervention or comparison area). This model 
allowed for the calculation of the odds of care- seeking or 
treatment for under- five children in intervention areas 
as compared with comparison areas, accounting for any 
differences between baseline and endline survey areas, 
with adjustment for the cluster sampling and identified 
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confounding factors. The Stata V.13 (StataCorp, College 
Station, Texas, USA) svy commands were used to adjust 
for clustering. The assessment used a blinded analysis. 
The code identifying the intervention and comparison 
areas were revealed after the analysis and interpretations 
were completed.
Patient and public involvement
Patient and/or the public were not involved in the design 
or conduct, or reporting or dissemination plans of this 
research.
RESULTS
The OHEP intervention started in some districts in 2016 
and was fully operational from the start of 2017 until 
October 2018. A process evaluation of the implementation 
will be reported elsewhere25 and includes an assessment 
of implementation fidelity as well as qualitative results on 
successes and challenges of the implementation. Briefly, 
a majority of the activities were one- off, assuming that 
HEWs would catalyse these activities in the communi-
ties. The fidelity of the 31 activities varied by district and 
over time. Many activities were delayed to the last year. In 
eight of the districts, implementation activities were inter-
rupted 4 months for administrative reasons. Civil unrest 
in some of the districts had an impact on health services.
Out of the 200 clusters eligible, six intervention clus-
ters were excluded at baseline due to civil unrest and, 
therefore, not included in the endline survey (figure 2). 
At endline, a further three intervention clusters and ten 
comparison clusters were excluded due to civil unrest.
District- level data were not available from five inter-
vention and one comparison districts at baseline, while 
at endline data were missing from four intervention and 
two comparison districts (online supplementary table 
S1). The demographic and health systems characteris-
tics of intervention and comparison districts at baseline 
and endline surveys were similar. The study districts had 
an average population size of 130 000 inhabitants, with 
23% being women aged 15–49 years, 20% being children 
below the age of 5 years. The average household size was 
4.6 persons. One- third of the districts had a hospital. 
There were, on average, five health centres per district 
and five health posts under each health centre. At the 
time of the baseline survey, there were one to two ambu-
lances available on average in the district for transporting 
sick children, while this had increased to two to three 
at the time of the endline survey. There were also some 
increases in staffing; health officers at the health centres 
increased from 2 to 2.5, midwives at health centres from 
2.5 to >3 and the number of HEWs increased from an 
average slightly above two per health post to almost 3. 
These characteristics were similar across intervention and 
comparison districts. At the time of the baseline survey, 
CBNC and iCCM indicators were included in the score-
cards of 79% of intervention and over 90% of comparison 
districts. At the endline, over 90% of all districts had 
iCCM and CBNC indicators in their scorecards.
The distribution of study participants by age, educa-
tion and socioeconomic status across intervention and 
comparison areas showed no evidence of a change over 
time. There was some evidence that the proportion 
of Orthodox Christians changed over time, as did the 
reported distance to the nearest health post. Both were 
included as confounders in the analysis of the primary 
outcome. The distribution of sex and age of under- five 
children remained similar in the study areas over time 
(table 2). The characteristics of women who had delivered 
in the 12 months before the survey showed no evidence of 
change over time. Young infant age distribution changed, 
which was included as a potential confounder in the anal-
yses (table 3).
There was no association between the intervention 
and child health messages the caregivers had received 
or attendance at community health- related meetings 
(online supplementary table S2). Between baseline and 
endline, caregivers’ unprompted knowledge on sick 
newborn danger signs, such as limited or no movement 
and skin pustules, showed some increase in interven-
tion areas as compared with comparison areas over time 
(online supplementary table S3). At baseline and endline, 
over four- fifths of the caregivers in intervention as well 
as comparison areas said they would take their child to 
the health centre for a range of childhood illnesses, while 
approximately one- fifth said they would go to a health 
post (online supplementary table S4).
Two or more HEWs were available in most health 
posts without association to the intervention (p=0.55 in 
difference- in- differences analysis) (online supplemen-
tary table S5). Most health posts were open 5 days a week 
without any association with the intervention (p=0.99 in 
difference- in- differences analysis). The proportion of 
health posts that posted their operational days and hours 
decreased in both areas over time.
The proportion of HEWs trained in iCCM and CBNC 
remained similar at baseline and endline in intervention 
and comparison areas (table 4). Maternal, newborn and 
child health orientation for Women’s Development Army 
leaders decreased slightly in intervention areas and had a 
minor increase in comparison areas (p=0.34 in difference- 
in- differences analysis).
At baseline, approximately two- thirds of health centre 
staff in the intervention and comparison areas reported 
receiving a supervisory visit in the last 3 months; this 
remained similar at endline (online supplementary table 
S6). Over half of all the surveyed HEWs at baseline and 
endline reported receiving a supervisory visit in the last 
month. Approximately half in both areas and at both time 
points reported attending a performance review and clin-
ical mentoring meeting in the 6 months before the survey. 
One in six Women’s Development Army leaders reported 
meeting with HEWs and other leaders in the 3 months 
prior to the survey in intervention and comparison areas 
at baseline and remained similar over time.
7Berhanu D, et al. BMJ Open 2020;10:e040868. doi:10.1136/bmjopen-2020-040868
Open access
Figure 2 Study flow diagram of intervention and comparison categorised by baseline and endline data collection period.
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Almost all health centres and most health posts had 
patient toilets (table 5). Water availability on the day 
of the survey decreased over time in intervention area 
health centres and health posts, and at endline about 
three- quarters of health centres and half of the health 
posts in both study areas had water. Electricity on the day 
of the survey was available in approximately two- thirds of 
the health centres and one- fifth of the surveyed health 
posts at baseline and endline.
At baseline and endline, antibiotics needed to treat sick 
under- five children were available in most health centres 
(table 5). At health posts, over three- quarters had amoxi-
cillin. However, gentamicin was not available in over half 
of the intervention and comparison area health posts 
Table 2 Characteristics of mothers or caregivers of children aged 2–59 months and of their children at baseline (December 
2016 to February 2017) and endline surveys (December 2018 to February 2019) in intervention and comparison areas
Baseline household survey Endline household survey
P value*
Intervention Comparison Intervention Comparison
N % (95% CI) N % (95% CI) N % (95% CI) N % (95% CI)
Caregiver’s characteristic
Age (years) 1259 1273 2454 2275
  <25 24 (22 to 27) 27 (25 to 30) 17 (16 to 19) 20 (19 to 22) 0.15†
  25 to 29 28 (26 to 31) 30 (27 to 33) 28 (26 to 29) 26 (25 to 28)
  30 to 34 19 (17 to 22) 17 (15 to 19) 23 (21 to 24) 21 (19 to 23)
  35 to 39 16 (14 to 19) 16 (14 to 18) 19 (17 to 21) 18 (16 to 19)
  ≥40 12 (10 to 14) 10 (8 to 12) 13 (12 to 15) 14 (13 to 16)
Education 1259 1273 2454 2275 0.07‡
  Schooling 36 (34 to 39) 45 (43 to 48) 37 (35 to 39) 45 (42 to 47)
  No schooling 64 (61 to 66) 55 (52 to 57) 63 (61 to 65) 55 (53 to 58)
Religion 1259 1273 2454 2275
  Orthodox Christians 54 (51 to 57) 38 (36 to 41) 61 (59 to 63) 47 (45 to 49) 0.04‡
  Others§ 46 (43 to 49) 62 (59 to 64) 38 (37 to 41) 53 (51 to 55)
Socioeconomic status 1259 1273 2454 2275 0.81†
  Q1 (poorest) 19 (17 to 22) 23 (21 to 25) 18 (17 to 20) 25 (23 to 27)
  Q2 18 (16 to 21) 20 (18 to 22) 19 (18 to 20) 22 (21 to 25)
  Q3 20 (18 to 23) 18 (16 to 21) 19 (18 to 21) 18 (16 to 19)
  Q4 22 (20 to 25) 21 (18 to 23) 20 (19 to 22) 17 (16 to 19)
  Q5 (least poor) 19 (18 to 22) 18 (16 to 20) 23 (22 to 25) 17 (16 to 19)
Distance to the nearest HP 1104 1126 2030 1878 <0.01‡
  ≤30 min 59 (56 to 62) 71 (69 to 74) 64 (62 to 66) 64 (62 to 67)
  >30 min 40 (39 to 44) 29 (26 to 31) 36 (34 to 38) 36 (33 to 38)
Child 2–59 months of age
Sex 1525 1471 2960 2740
  Male 52 (49 to 54) 51 (48 to 54) 52 (50 to 53) 51 (49 to 52) 0.77‡
  Female 48 (46 to 51) 49 (46 to 51) 48 (47 to 50) 49 (48 to 51)
Age (months) 1488 1453 2960 2740
  2 to 11 19 (17 to 21) 18 (16 to 20) 16 (14 to 17) 15 (14 to 16) 0.43†
  12 to 23 19 (17 to 21) 20 (18 to 22) 18 (17 to 20) 16 (15 to 18)
  24 to 35 23 (21 to 25) 22 (20 to 24) 20 (19 to 21) 19 (18 to 20)
  36 to 47 24 (21 to 26) 26 (24 to 28) 27 (26 to 29) 27 (26 to 29)
  48 to 59 16 (14 to 18) 14 (13 to 16) 19 (17 to 20) 22 (21 to 24)
*All models were adjusted for clustering.
†P value obtained from linear regression model for the variable to assess whether there was any difference between the groups that changed over 
time.
‡P value obtained from logistic regression model for the variable to assess whether there was any difference between the groups that changed over 
time.
§Includes Catholics, Muslims and Protestants.
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at baseline and endline. ORS and zinc were available in 
almost all health centres at both time points. Zinc was also 
available in most health posts at both time points. ORS 
availability increased over time in both intervention and 
comparison areas. Almost all health centres had job aids 
and equipment needed for managing sick under- five chil-
dren. Health posts lacked some equipment in both study 
areas at baseline and endline, while most had the neces-
sary job aids at both time points.
The median number of sick young infants registered 
in intervention area health centres in the quarter before 
the survey at baseline was five and increased to nine at the 
endline, while the median remained at three for compar-
ison areas health centres (p=0.08) (table 6). Intervention 
Table 3 Characteristics of mothers and their children born in the 12 months prior to the survey at baseline (December 2016- 
February 2017) and endline surveys (December 2018- February 2019) in intervention and comparison areas
Baseline household survey Endline household survey
P- value*
Intervention Comparison Intervention Comparison
N % (95% CI) N % (95% CI) N % (95% CI) N % (95% CI)
Mother’s characteristic
Age (years) 331 331 482 400
  <25 34 (29 to 40) 34 (29 to 39) 25 (21 to 29) 29 (25 to 34)
  25 to 29 37 (3 to 43) 38 (32 to 43) 37 (33 to 42) 33 (29 to 38) 0.73†
  30 to 34 16 (13 to 21) 15 (12 to 19) 22 (19 to 26) 22 (18 to 27)
  >=35 12 (9 to 16) 13 (10 to 17) 16 (13 to 20) 16 (12 to 20)
Education 331 331 482 400 0.41‡
  Schooling 42 (36 to 47) 50 (45 to 56) 44 (40 to 49) 54 (49 to 59)
  No schooling 58 (53 to 64) 50 (44 to 55) 56 (51 to 60) 46 (41 to 51)
Religion 331 331 482 400
  Orthodox Christians 47 (41 to 52) 32 (27 to 37) 57 (52 to 61) 41 (36 to 46) 0.22‡
  Others§ 53 (48 to 52) 68 (63 to 73) 43 (39 to 48) 59 (54 to 64)
Socio- economic status 331 331 482 400 0.29†
  Q1(poorest) 21 (17 to 26) 21 (17 to 26) 21 (17 to 25) 29 (25 to 34)
  Q2 20 (16 to 25) 18 (14 to 23) 22 (18 to 26) 2 (18 to 26)
  Q3 22 (18 to 27) 17 (14 to 22) 18 (15 to 22) 16 (13 to 20)
  Q4 17 (13 to 21) 21 (16 to 26) 19 (15 to 22) 19 (11 to 23)
  Q5(least poor) 20 (16 to 25) 22 (18 to 27) 21 (17 to 25) 14 (13 to 18)
Distance to the nearest 
HP
304 303 413 343 0.16‡
  <=30 mins 60 (54 to 65) 69 (64 to 74) 61 (56 to 66) 66 (61 to 71)
  >30 mins 40 (35 to 46) 31 (26 to 36) 39 (34 to 44) 34 (29 to 39)
Child born in the last 12 months
Sex 324 328 482 399
  Male 49 (43 to 54) 52 (46 to 57) 55 (50 to 59) 52 (47 to 57) 0.64‡
  Female 51 (46 to 57) 48 (43 to 54) 45 (41 to 50) 48 (43 to 53)
Age (months) 331 331 482 400
  0 to 2 21 (17 to 26) 26 (22 to 31) 22 (18 to 25) 22 (19 to 27) 0.02†
  3 to 5 24 (20 to 29) 32 (27 to 37) 25 (21 to 29) 24 (20 to 28)
  6 to 8 30 (25 to 35) 23 (18 to 28) 26 (23 to 30) 29 (25 to 33)
  9 to 11 25 (21 to 30) 19 (15 to 24) 27 (23 to 31) 25 (21 to 29)
*All models were adjusted for clustering.
†P value obtained from linear regression model for the variable to assess whether there was any difference between the groups that changed 
over time.
‡P value obtained from logistic regression model for the variable to assess whether there was any difference between the groups that 
changed over time.
§Includes Catholics, Muslims and Protestants.
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area health centres at baseline and endline had registered a 
similar median number of sick children aged 2–59 months 
(237 vs 232), while comparison area health centres regis-
tered fewer (149 vs 128) median number of cases (p=0.58). 
The median number of sick young infants seen at inter-
vention and comparison area health posts for the quarter 
before the survey was zero at both baseline and endline. 
The median number of children aged 2–59 months seen 
increased from 18 to 22 in intervention areas and decreased 
from 13 to 10 in comparison areas (p=0.22).
At baseline, 6% of intervention and 5% of comparison area 
caregivers reported that their children aged 2–59 months 
had been sick in the 2 weeks before the survey (table 7). At 
endline, reported illness had increased (13% and 11%). 
Care- seeking for any illness at baseline in intervention areas 
was 58% and 49% in comparison areas, while at endline it 
was 39% in intervention areas and 34% in comparison areas 
(difference- in- differences −4 percentage points, adjusted 
OR (AOR)=0.49 (95% CI 0.12 to 1.95)). The use of ORS 
with zinc for diarrhoea was 32% in the intervention areas 
and 25% in comparison areas at baseline, while at endline 
it was to 38% in intervention areas and 30% in comparison 
areas (difference- in- differences +1, AOR=0.70 (95% CI 0.04 
to 13.66)). The use of ORS with or without zinc was higher 
in intervention than in comparison areas (53% vs 40%) at 
baseline, while at endline it was similar (50% vs 53%) in 
both areas (difference- in- differences −16, AOR=0.29 (95% 
CI 0.02 to 5.33)). Antibiotic treatment for reported signs 
and symptoms of possible pneumonia in the intervention 
areas was higher than in comparison areas at baseline (67% 
vs 56%). At endline, it was 62% in intervention and 69% in 
comparison areas (difference- in- differences −18, AOR=0.15 
(95% CI 0.00 to 16.18)).
Among those that reported illness in the neonatal period, 
over 70% reported signs and symptoms of possible sepsis 
(table 8). At baseline care- seeking for any neonatal illness 
was higher in intervention as compared with comparison 
areas (74% vs 44%), while at endline it was lower (51% 
vs 68%) in the intervention than in comparison areas 
(difference- in- differences −47, AOR=0.04 (95% CI 0.00 
to 0.60)). Antibiotic treatment among those with possible 
sepsis at baseline was 51% in the intervention and 36% 
in comparison areas and. At endline, it was 57% in the 
intervention and 68% in comparison areas (difference- in- 
differences −26, AOR=0.19 (95% CI 0.02 to 2.42)).
DISCUSSION
This study found that the OHEP intervention neither 
had any effect on care- seeking for any illness nor on treat-
ment for diarrhoea or possible pneumonia in children 
2–59 months of age. Neither did we find an evidence of 
an effect on care- seeking for neonatal illness nor on the 
treatment of possible serious bacterial neonatal infection. 
These findings were based on household surveys and were 
supported by results from register reviews at health posts 
and health centres that showed a low level of service utili-
sation for sick under- five children at baseline and endline 
surveys. The intervention did not affect caregivers’ partic-
ipation in community engagement activities. No changes 
were observed in facility preparedness in health centres 
and health posts that could be related to the interven-
tion. The health system characteristics at the district level 
showed small changes, which were not associated with the 
intervention.
The OHEP intervention took place in selected districts 
of four regions of Ethiopia. Study population charac-
teristics in intervention and comparison districts were 
broadly similar. A few of the household characteristics 
differed between intervention and comparison areas but 
had a marginal influence on the analyses. It is, however, 
possible that unmeasured confounders might contribute 
Table 4 Child health training for health extension workers and Women’s Development Army leaders at baseline (December 
2016 to February 2017) and endline surveys (December 2018 to February 2019) in intervention and comparison areas
Training
Baseline frontline worker survey Endline frontline worker survey
Difference- in- 
differences*
P value†
Intervention Comparison Intervention Comparison
% (95% CI)
(n)
% (95% CI)
(n)
% (95% CI)
(n)
% (95% CI)
(n) %
iCCM for health extension 
workers
83 (74 to 90)
(145)
82 (74 to 88)
(131)
78 (69 to 85)
(141)
80 (70 to 87)
(133)
−3 0.63
CBNC for health extension 
workers
64 (54 to 73)
(145)
66 (56 to 74)
(130)
69 (61 to 76)
(141)
69 (60 to 77)
(133)
2 0.89
MNCH‡ orientation for 
Women’s Development 
Army leaders
70 (60 to 74)
(93)
59 (48 to 68)
(94)
62 (53 to 70)
(169)
61 (52 to 70)
(167)
−10 0.34
*Difference- in- differences: the difference in the proportion between intervention and comparison areas at endline subtracted from the 
difference in proportion between intervention and comparison at baseline.
†P value obtained from a logistic regression model for the difference- in- differences analysis.
‡MNCH orientation in the last 12 months.
CBNC, community- based newborn care management training; iCCM, integrated community case management training; MNCH, maternal, 
newborn and child health.
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to the observed results. Given that child morbidity has 
a seasonal variation, both surveys were done during the 
same months of the year. At baseline, the overall propor-
tion of reported childhood illness in the last 2 weeks was 
lower than anticipated, and this was higher at the endline. 
The difference in the reported proportion of sick chil-
dren could be due to differences in the interaction and 
the extent of the probing between data collectors and 
families when enquiring about childhood illnesses. Field 
interviewers were, however, blinded to the allocation, 
that is, whether the district where they collected data 
was an intervention or comparison area. Any differen-
tial reporting of care utilisation between intervention 
and comparison areas is, therefore, unlikely. Service 
utilisation records from health posts and health centres 
supported the household- level findings of no change in 
service utilisation as a result of the intervention.
The three components of the OHEP intervention were 
based on an analysis of barriers to child health services 
utilisation in Ethiopia.19 As one of the three components, 
OHEP included several strategies to engage community 
members, which have been reported to be effective in 
Ethiopia and elsewhere.26–28 Under this intervention, 
OHEP engaged male agricultural extension workers to 
reach male partners to address the identified barrier of 
mothers needing permission from family decision- makers 
to seek care. The health post open house introduced 
the newborn and child health services available free of 
charge to the community. This activity addressed the 
lack of knowledge of the health post services as well as 
the perceptions of poor- quality care and costs for seeking 
care provided by the HEWs. Engaging schoolteachers also 
aimed to increase the awareness of health post services 
among parents, via their children. Parents’ lack of knowl-
edge of danger signs, preference for alternative care 
and local beliefs that hindered care seeking for ill chil-
dren were tackled by involving religious and traditional 
leaders and communicating behaviour change thorough 
radio spots and dramas, educational films, family health 
guide (a low literacy pictorial guide to promote maternal, 
newborn and child health), posters and brochures. This 
study found that the OHEP intervention neither improved 
the reach of health messages on treatment for childhood 
illnesses to caregivers, nor did it influence their commu-
nity engagement related to maternal, newborn and child 
health issues. Most caregivers also indicated that they 
would rather take their sick child to a health centre than 
to the health post.
The second component of the OHEP intervention 
aimed to build capacity through training, supportive super-
vision and performance review and clinical mentoring to 
address the identified barrier of poor quality of services 
provided by HEWs. No changes were observed in the 
iCCM and CBNC training of HEWs that could be related 
to the intervention. Training alone may not be sufficient 
to improve healthcare provider’s performance.29 Studies 
conducted in Ethiopia on supportive supervision and 
performance review and clinical mentorship meetings 
have also shown that these can be effective means of 
improving services provided by HEWs.30 The OHEP inter-
vention had no effect on the supervision and the perfor-
mance review and clinical mentoring meetings provided 
for HEWs. The quality of iCCM services measured at base-
line was low, and it is unlikely to have been improved by 
the training, supervision and infrequent clinical mento-
ring supported by OHEP.18
It is essential to ensure that the actors who are involved 
in the provision of childhood services are accountable in 
the development, financing, implementation, and moni-
toring of the programmes.31 The third component of 
OHEP, district- level ownership and accountability, aimed 
to address the barrier of health post closure and absence 
of HEWs by working with the district health offices to stan-
dardise and display the health post operational days and 
hours. Very few health posts displayed this information 
at the time of the endline survey. Lack of essential drugs 
and supplies were also identified as barriers and OHEP 
advocated at the district level to ensure that budget was 
allocated for their purchase. We found that almost all 
health centres had ORS, amoxicillin and gentamicin, and 
nearly all health posts had ORS. Some health posts did 
not have amoxicillin, and most did not have gentamicin. 
Compared with another recent Ethiopian study, amoxi-
cillin availability was higher, while the availability of genta-
mycin was similar.8 To address the problem of distance, 
implementers also advocated that district ambulances be 
used to transport sick children. Although more ambu-
lances were available at the endline, the increase was not 
linked to the intervention.
In the current study, approximately half of the ill chil-
dren 2–59 months of age sought care at baseline, and this 
decreased to one- third at the endline. Other studies have 
reported similar and even lower levels of iCCM service 
uptake in Ethiopia.2 14 32 Our baseline result for care- seeking 
was higher than expected, while the endline proportion 
follows the gradually increasing trend seen in the DHS 
surveys.2 4 21 Treatment for diarrhoea estimated in this study 
seemed to follow a plausible upward trend seen across 
the DHS. The estimated antibiotic treatment for possible 
pneumonia, which was <10% in 2005 and 2011 DHS, was 
two- thirds in our study. It should be noted that household 
surveys may not provide a reliable estimate of treatment 
for possible pneumonia.33 34 It is important to consider the 
context in which OHEP was implemented to understand 
the outcomes in this evaluation. One plausible explanation 
for the lack of observed effect may be the relatively short 
duration of the intervention.35 In comparison with single or 
multicomponent intervention, complex social and health 
systems interventions, which have many sequential activi-
ties, should not be expected to result in rapid effects on care 
utilisation.36 In some districts, several intervention activities 
were only fully implemented in the second year, that is, late 
in the project period. It is also possible that the interaction 
between different components in a complex intervention 
within a particular setting might introduce unpredictable 
effects.37 Some intervention activities, such as the health 
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post open house, were also one- off efforts that were unlikely 
to have a sustained effect on service utilisation. The assump-
tions under which the OHEP intervention was expected to 
succeed, for example, community influencers becoming 
change agents to promote child health services, might not 
have been met. The lack of drugs, particularly for CBNC 
services, also indicates that the assumption that the public 
sector and supply chain partners would ensure drug avail-
ability was not fully met. In some districts, implementation 
was also interrupted for several months due to challenges of 
reaching administrative agreement between implementing 
and subcontracting partners. Implementation in other 
districts was also interrupted due to civil unrest, which made 
it unsafe for project staff to conduct intervention activities. 
However, it is important to note that civil unrest was present 
in a similar number of intervention and comparison clus-
ters. Delays were also caused by difficulties in procuring and 
supplying behaviour change communication tools. Lastly, 
the OHEP logic framework developed from the analysis 
of barriers to child health service utilisation in Ethiopia 
could have benefited from including a behavioural change 
theory given that the main outcome, care- seeking, required 
a change in behaviour.
Future interventions should consider other strategies 
with evidence of improving child health outcomes. Such 
strategies might include proactive case detection of ill 
children by Women’s Development Army leaders and 
HEWs through regular door- to- door home visits.38 In 
addition to engaging communities, supporting HEWs 
through the Women’s Development Army leaders can 
also improve child health outcomes.39 A linked study 
has shown that at while two- thirds of Women’s Devel-
opment Army leaders had monthly contact with HEWs, 
their overall knowledge on maternal, newborn and 
child health was low.40 While OHEP aimed to improve 
the competency of Women’s Development Army 
leaders, this aspect of the intervention was poorly imple-
mented.25 Improving the Women’s Development Army 
leaders knowledge of danger signs so they can convey 
health messages regularly to their peers as well as iden-
tify and refer ill children to health posts could improve 
services for under- five children.41
CONCLUSION
This evaluation in four regions of Ethiopia showed that 
the OHEP intervention did not have an effect on care- 
seeking for sick under- five children. The lack of effect 
could be attributed to the relatively short period of 
OHEP implementation, the nature and unmet assump-
tions of the intervention and implementation inter-
ruption. Future funding schemes need to take into 
consideration that complex interventions with multiple 
components, including behaviour change, need a more 
extended implementation period to measure the effec-
tiveness of the programme. This evaluation is linked to an 
ongoing process evaluation as well as in- depth substudies 
that address the Women’s Development Army leaders’ 
promotion of maternal and child health, quality of care 
provided by HEWs, equity and geographic distribution of 
service utilisation that can also offer further explanations 
to the observed lack of effect.18 40 42 43 Given the overall 
low care- seeking for childhood illnesses in this study 
continued efforts are needed to strengthen the primary 
care services for under- five children.
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